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GENERAL NOTE 


Sometimes requests are received for vrinted infor- 
mation describding more fully an investigation mentioned 
in the Teconical News Bulletin. Because of the current 
nature of mich of this work, often such material cannot 
be supplied. However, in such cases, when the investi- 
gation has progressed sufficiently far, the Bureau will 
make every effort to answer specific inquiries concern- 
ing particular applications of the subject, thus avoid- 
ing the delay incident to publication. | 


e Establish- The worx of the Bureau of Standards in connection 
t of Stand- § with measurements of the flow of gas at Edgewood Arsenal 

for Large and Chicago was mentioned in Bulletin No. 88, Item 13. 
as Meters The exnerimental work is now practically completed. The 
: investigation at Edgewood Arsenal was conducted entirely 
by the Bureau, and wes concerned with orifice meters only, 
while the one at Chicago was in cooperation with the 
American Gas Association and the Naturel Gas Association, 
thé exnerimental work being carried out in the plant of 
the Peoples! Gas Light and Coke Co. This investigation 
included in its program a-wet drum station meter, a cy- 
Cloidal type meter, a venturi tube, 2a Thomas electrical 
gas meter, and a large gas holder, in addition to the 
orifice meter. These tests were made at low pressures, 
amounting to less than a pound per square inch, while 

the tests at Edgewood were made at high pressures, such 
as are sometimes used in natural gas mains. 

The tests at Edgewood and Chicago were tied together 
by testing the nozzles used at Edgowood against the holder 
_and other meters employed at Chicago. 
The value of this work arises from the rapid increase 
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in industrial uses of gas, with demands varying from a few 
hundred to a few million cubic feet per hour. Also there 
are many £as companies who buy more or less of their gas 
supoly for distribution and resell it to their industrial 
and domestic customers. For example, the Peoples! Gas 
Light and Coke Co. of Chicago buys many millions of cubic 
feet of gas per day. If one of the meters through which 
this gas is measured is in error by 1/2 ner cent, and the 
price of gas, wholesale, is 50 cents per thousand cubic 
feet, the inaccuracy of the meter would represent $2.50 
per million cubic feet, Where the meter passes 10 or 20 
or more millions of cubic feet per day, the rapidity with 
which the loss to one party or the other builds up is ap- 
parent. 
In the field of natural gas, the measurement of fairly 
large volumes of gas, and particularly at considerable 
pressures, is of importance, It is not uncommon for a 
transmission company to buy gas from individual well owners 
and to pipe it to the limits of towms where another company 
retails it to the consumers Ts is Ogee as the best 
practice to have the trans si 
gas it buys and the gas it lls. pale: to oa this re- 
sults in considerable waste of gas. Leakage and loss can 
be detected and prevented by measuring the gas entering 
and leaving the transmission line, and a distributing 
company which pays for gas upon tho basis of a meter's 
readings will have a greater incentive to keep its lines 
tight than would be aa case if it paid the transmission 
company a percentage of its retail enales. 
In the tests at Edgewood Babel the Bureau secured 
the use of four heavy comoressors for supplying the air. 
Avseries of test lines) ‘cohnsistins of 4, 6, and 8 inch 
pipe was set up, with a short section of ¢-foot pipe at the 
outer end. The discharge from the 3-root pipe was through 
a flow nozzle which formed the primary standard. The rate 
of flow which could be obtained from the compressors ranged 
up to about 110,000 cubic feet of free air per hour for pres- 
sures up to 75 pounds per square inch, and up to about 75,000 
cubie feet per hour for pressures Po eaecn 7o and 250 pou rau 
While most of the tests were at pressures below 75 pounds, a 
number between 75 and 250 pounds were made. The ratio. of 


-opifice to pipe diameter ranged from 10 to 70 percent. The 


differential pressure ranged from a few inches of water to 
nearly 100 inches of mercury, or about 50 pounds per square 
inch. In connection with the work several different orifice 
shapes were tested. 
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In the Chicago test the object was ie obtain a large 
rate of ad rather than even moderate sly hizh pressures, 
and in several’ of the tests rates of flow ce to 600,000 
cubic A a hour and over vere eee The pressure, 
however, in no case exceeded 20 inches of water, or about 
one pound per squareiinch above atmosvheric, The) test Line 
Was arranged so that all the meters could be overated in 
series, but means were ee for by passing the web drum 
and cygloidal meters, and in a large proportion of the tests 
this was done. In addition to the tests betreen the several 
meters, a considerable number of tests were made against the 
holder as a standard, | The dnner Lift of the holder, which 
was the only lift used, has an available displacement capac- 

t care was taken in the 

tests to insure that the gas in the holdor was saturated with 
water vapor, and the means employed for controlling and mees-~ 
uring the gas within the holder were quite elaborate. It is 
believed that the uncertainty of the temocrature measurements 
is less then one degree Fahrenheit. 


ad i 
lty of about 500,000 ee feet, ‘Grea 


In a paper Ee Si cheu tity at the meeting of the Technical 
Association of the Pulp and Paper Industry in Buffalo, N.Y. 
on October oth DP. ives Gottschalk, asia earch Associate at 
a Bureau of Standards’ discussed results so far obtained 

the investigation of the use of glue as an achesive for 
tay ng clay coating to paper. 

This investigation is being conducted in cooperation 
with tee ip aanediny Association of Glue Manufacturers. The 
work was undertaken at a time when market conditions threat— 
ened to eas the use of glue as a substitute for casein in 
the manufacture of coated paper, and hence the primary, ob- 
gect was to gather data and) information that) would) be of 
immediate use in aiding the coatinz mills to make the change 
that seemed imminent. While the need for this emergency 
work disanpenred with the turn in the market price for casein, 
the investigation has been continued, becnuse both the price 
and sunply of casein are subject to constant Fluctuation: be 
cause it seems probable enn the price of any product having 
the food veluc of casein must eventually become prohibitive 
for such industrial. uses; ‘and becruse the variation in the 
quality and vroverties of cnsein have led to a demand in the 
coating industry for a satisfactory substitute. 

The coating equipment of the Bureau used for this work 
consists of a 14 inch Waldron Flat Bed Brush Coater with fes~ 
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toon dryer and revinder, In addition to the coating tests 
made at “the Bureau, several test mms have been made in a 
commercial coating mill, Prelininary commercial printing 
tests of the coated papers have been obtained. 

The conclusions based on results obtained are summarized 
as follows: 
(1) The amount of @lue needed in a coating mixture varies al- 
most directly with the grade of the glue chosen, and this 
amount is not greater than five-fourths, and may actually be 
less than, the amount of best casein that is used in present 
day coating Formulas. 
(2) The coating technique with glue is the same as with casein 
except for the necessity of regulatins the temmoerature of the 
clay-glue, mixture. 
(3) The water—-resistance of glue-bound coated paper can be 
improved, if desired, by the use of “fat Stee of chrome 
alum. It is suggested that regulating the acidity of the 
coating mixture may also be a factor in water-resistance. 
The need for an extraordinary degree of waterproofness and of 
water—resistance in any but high grade lithograpvh paper is 
questioned. 
(4 1) The printing quality of glue-bound, clay-coated paper, 
far as can be judged from a small nomoer of preliminary 
iting toasts, is satisfactory with present day printing 


5) A study of the colloidal properties of coating clays is 
® desirable preliminary to further work on the clay-suspend- 
ings power of glues and on the elimination of the mottling in 
coated papers. 

(6) Uniform results in the coating of proper may be attained 
by the use of glue bought on specification. A brief discus— 
sion of the specifications for coaters giue is given, 

(7) It is possible by the use of glues of a higher grade’ to 
make ¢oated papers containing less adhesive than is used in 
the commercial casein-bound papers. This presents the possi- 
bility of making coated paper of better folding quality than 
is ordinarily obtained. 


The Bureau was able recently to assist a manufacturer 
of cutlery in connection with the leather used on the rough 
polishing wheels during the finishing processes,” According 
to information given by the manufncturer it was not pessible 
to secure an American leather srtisfactory for the purpose, 
and it was therefore necessary to import material from a 
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forcign country ata high cost. This imported leather also 
had to be subjected to a further trentment in this country, 
which also added to the expense. 

Somples of the imported lenthers both before and after 
the specinl trentment were received. As reflected by the 
chemical tests the leather contrined a slight trace of chrome 
and about 3 per cent of grease. Tho only difference, between 
the treated and untreated leather was that in the former the 
grease content was less than one-half of one per cent. The 
sole efiect of the special treatment was that of degreasing 
the leather, and an immediate saving was effected since the 
manufacturer could readily do this himself after being ad- 
vised as to the situation. 

Severel samples of American leather were furnished the 
manufacturer for test purposes and finally one was found 
which he advised gave complete satisfaction. This leather 
was tanned by a combination of the chrome and vegetable 
process. 

Through this work tne Bureau was able to effect a 
material saving and also to make possible the use of a dom- 
estic rather’ than foreign product, ) In commenting on ‘this 
assistance the manufacturer stated that the service was of 
substantial value and importance to the industry. 


— The Bureau has just completed a short experiment on 
the proper tension to be aoolied td'dabries while being 
tested tor abrasion, The work!on) the wearing qualities, of 
extiles, of which the above exverimen Orns 2, ne has 

produced some very interesting cata on 

user and manufacturer)of these mattrinls. eee eee 
encountered in developing a method Tor testing the wearing 


qualities of textiles in nea was €ue to the many uses to 
which materials are put. For example, one test may be on 


specimens of carpet and’ the next on the lining of a woman's 
suit. Consequentiy, the methods of applying this wearing 
test or service troatment necessar ae diffor aAccormines to 
the material and its use. | 
ithevcase ol mlushes for irnllroad) cars 

abrasion test was used where heehias ons were ma 
at which the pile fell off or pulled out) in terms of loss) in 
thickness of the material, including pile. For overcoating 

of soft material with Ae rea nap, the amount.of abrasion 
to cause the material to appear threadbare required a separate 
method of test. Qn satins it was necessary to measure the 
degree of roughing required to distort the usual arrangement 


eats an 
de on the rate 
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of threads, and this nocessitated another test method, For 
serges, and similar worsted matcrinls, the loss in physical 
strength before and after required a still further test. 

The work to date can be summarized as an effort by the 
Bureau to establish a suitable apparatus ond a suitable method 
of test for each material having a different use, and to ex- 
plain why materials become undesirable, also to determine the 
controlling items such as grande of wool, twist, crim, feltr 
ing or degree of shrinkage, and tension, chemical trontments, 
end other items characteristic of each class of material. 


for © considerable time the Burenu has been working on 
the problem of a stendardized test for the heat-retaining 
value of textile fabrics, As a result of this, investigation, 
Technologic Paper No. £66 has just been issued, covering ti 
preliminary results of the work. Conies may be obtained 
from the Superintendent of Documents at 10 cents apiece. 

It is pointed out that the problem of the passage of 
heat through fabrics is one of heat transmission rather than 
conduction, Likewise, fabrics are all relatively permeable 
to air and moisture, and these prouerties may influence the 
passage of heat torough the fabric. Therefore, three sets 
of testing apparatus were designed, the first for measuring 
the permeability to air, and the second to water vapor, but 
both of these are considered of secondary importance as com- 
pared with the third, which measures the heat transmission. 

This property is measured by 2 duplex testing apparatus, 
fully described in the pamphlet. In this set-up precautions 
are taken to prevent heat exchange between the tivo main heate 
ers of the duplex assembly, as well as lateral flow of heat 
from the edge of the heaters, Therefore, unidirectional 
heat flow takes place from the two main heaters, and the rate 
or transfer through either of the two snecimens may be measured. 

The specimens are mounted under a tension of one percent 
of the predetermined breaking strength for warp and filling 
directions. This removes irregularities of thicimess in the 
fabric caused by folds and wrinkxles, without altering appre- 
ciably the normal structure. 

The method of test procedure is described, and data 
from several tests on now blankets, representative of those 
to be obtained in the trade, are presented and analyzed. 

Two squitions for thermal resistance of a fabric are given, 
each holding true for a certain range of density of fabric. 
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Methods of Methods for caluclating the dimensions of the most 

culating Ho- suitable arrangement of hosiery boxes to obtain a minimum 

ry Shipping surface area of the supiing case, using both the Bureau's 

@ Dimensions pronosed standard inside dimensions of hosiery boxes and. 
boxes of other dimensions, are given in Circular 169 of the 
Bureau of Standards, Copies may be obtained from the Super- 
intendent of Documents at ten cents each. 

In the apvendiz to this circular, the equation for a 
hexahedron of given volume and minimum surface is shown to be 
OK 
Coe aa 
In this equation c and K are constants, and the sides of 

the hexahedron are a, Ka, and ca. A cube is shown to have | 
the smallest erea, and a graph shows the relation when vari- 
ous values are assigned to K. The calculations of the most 
economical, dimensions show the possible arrangement of the 
boxes and the dimeusions of this arrangement. The minimum 
in each style is taken as 109, and the other arrangements 
show the percentage of additional surface required. The min- 
imums are grouped, ond sizes are listed for the use of the 
manufacturer. 


sles 


Standard _ finally accented and became effective on Nov. 5, 1924, as 
cifications Federal Specifications Board SpeciFication No. £43.- This 
Whiteware master specification for the purchase of vitrified chinaware 
tery _ boas been evolved avter an investignti on covering a@ period of 
oe years, in which mantiacturers of) vitriried chinaware 

hrough their Associaiion hive cooperated with the various 
Le aint Cepartmcnts using this material, and with the 
Bureau of Standards in which the oe ae work was carried 
out.e The specification covers material kmown as thick china, 
hotel or rolled evge china, and medium weight china. .The 
material, workranshiis, amd general requirements are given, as 
well as the detailed requirements in which there is derined 
in numerical values the resistance which this type of ware 
shall show to impact, chipping, and temperature change in 
order to be satisfactory. The specification further presents 
a detniled list of the trade size,actual size, maximum weight, 
and tolerance in size of every pieco of ware which shail’ be 
used by the Government in its dining room service, enlisted 
men's service and hospital service. 

When the vrevarntion of this specificrtion was undertaken 

by the Federal Specifications Board the Burenu of Standards 
was entrusted with the investigational work. 


eparation A Master Snecification for Vitrified Chinaware has been 
a 
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In the course of this investigation practically every 
make of vitrified chinaware manufactured in this country was 
tested, as well as several well know brands of chinaware 
from England, France, Germany, and Japan, The information 
obtained is considered as confidential , and the comparative 

value of the different brands cannot be supplied. It is be- 
lieved, however, that the specification, a copy of which will 
be sent to interested parties on application to the Chairman, 
Federal Specifications Board, pee of Standards, Washington, 
De Go, will furnish sufficient data to be used as a basis for 
the purchase of vitrified chinaware for genernl use. 


piney as to be succesfully burned and glazed must be 
carefully placed in heat-resistent containers, known as sag 
gers. These prevent the flame and soot present in the kiln 
from harming the ware. Saggers are also used in the tile, 
abrasive, and other clay industries where burning of the 
product requires great care. It is desirable to have these 
sagsers made of clay of considerable strength nnd of good 
retractory quality. 

The Bureau, in cooperation with the United State Potters! 
Association, is conducting an investigation which involves a 
geographical study of sagger clays and their classification 

according to propels LO. LGU mas Lor its ultimate purpose the 
increase of the life of the sagzer, thereby assisting the 
manufacturer who finds the cost of saggers discouragingly 
high due to unsatisfactory service. 

Approximately 10,000 routine tests made on the fifty- 
five clays included 7 this investigation have given the fol- 
lowing information: The water of plasticity was found to 
range from 16 per cent to 46 per cent can ae drying shrinkage 
from 10 por cent to 20 per cent. In the unburned state the 
porosity was found to vary from 24.5 per ed to SO per cent, 
and the transverse strength ranged from 50 pounds per square 
inch to 380 pounds per square inch. The lovest softening 
point of these clays was equivalent to that of Orton cone 14 
from which point they ranged to higher thorn cone 33. Speci- 
mens of ench clay were subjected to five progressive burns, 
ranging from 1150°C to 1310°C, with an increase of 40°C be~ 
tween succeeding burns and inl of the clays except three were 
not overourned at the highest vemperature. Clays burned to 
11509C showed a porosity ranging from 19.5 to 46.5 per cent, 
and a volume shrinkage ranging from 1.9 to 16 per cent, while 
after burning to 1190°C, the porosity varied from 14 to 46 
per cent and the volume shrinkage from 2.7 to 18 per cent. 
After burning to 1230°C the porosity ranged from 8 to 40.8 
per cent and the volume shrinkage from 4 to 24.7 per cent, 
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while after the 1270°C burn the porosity varied from 1 to 
58.5 per cent and the volume shrinkage from 2.1 to 35.7 per 
cent. The final burn (1310°9C) »rodjuced a porosity varying 
from 8.8 to 39 ver cent and a volume shrinxage varying from 


eed to 18.5 ver-cent. Pe i date. covering the trans- 
verse strength tests . indicate the strength to increase 


witn succeeding burns up to 1270°C, while at 1310°C a large 
number of the clays show a decrease. The lowest burned 


transverse strength determined was 800 pounds per square inch, 


while the highest was 5300 pounds per square inch. 


ia) 


be 


ing of a number of clays and mixtures of clays to as many as 
26 burns under actual plant condition 
ed by the potteries to the Bureau at Aer aor ef ‘three burns, 


t 


3 


and progressive changes in their peysical and chemical proper- 


ties studied. Data collected indicate that repeated burnings 
have very little effect on the properties of these clays. 

A préliminary comparison of the results of the micro 
scopic examination and the results of the vhysical tests have 
showm that the behavior of the clays depends to a certain 
extent woon the kinds and relative amounts of the minerals 
in the raw clays and the relative amounts of quartz, glass, 
end 3Als0z,.5105 crystals present in the burned body. After 
all preliminary data are collected, additional work will be 
done, on the groups into which the clays are classified. 


It is quite common practice to add hydrated lime to 
Portland cement mortar, to improve its working qualities, 
while on the other hand Portland cement is added to lime 
mortar to hasten its set and incrense its strength. The 
quantities of each material vary sith the locality and the 
opinion of the user. Obviously tiere is a mix best adapted 
for given conditions, ‘The determinnition or these mixes has 
been the subject of many investigations covering a number of 
yearse An investigention has been completed at the Bureau 
dealing with the measurement of plasticity, time of set, 


yield, shrinkage, and tensile strength, togcther with a resume 


of the literature woon these subjects. Many interesting 
points have been brought out, including: 

(1) The richer the coment mortars, and the higher the per- 
centazes of lime which they contain, the more mixing water 

is required to bring them to a given consistency. 

(2) A cement nee to which lime has been added requires 
additional water, but this additional water increases shrink~ 
age possibilities; therefore lime should be limited in cement 
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Specimens were return 
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mortars wnere it is desirable to keep the shrinkage low. The 
principal adventagesof the lime are that it increases work- 
ability, tends to prevent segregation and may reduce perme 
ability if used in the proper proportion. Lime retards the 
set of cement mortars 

3) The substitution of lime for an equal volume of cement 
always results in a decrease in strength. The suhstitution 
of lime for an equal weight of cement can not be expected to 
increase the strength of a cement mortar which is richer than 
Lea. 

(4) The desirable properties of cement-gaged lime mortar are 
short ne of set, strength, elasticity, and workability. 

A study of the literature indicates that: Inert, powder- 
ed admixtures possess positive merit for reducing permeability 
of mortars to water when apolied to mortars that are not too 
rich; the strongest mortars may not always have the greatest 
adhesion; extra sand reduces adhesion of mortars; the strength 
of masonry depends wpon the strengths of brick, mortar, and 
bond between mortar and brick, 


While planning repairs for a large reinforced concrete 
stadium the question arose as to whether the girders possessed 
sufficient strength to permit adding a considerable dead weight 
to the present structure. Extensive load tests carried out 
recently showed extremely slight deflections and indicated 
ample strength when static load was considered. Application 
was made to the Bureau of Standards for a test to determine 
whether moving loads causing impact and rythmic deflections 
would set up stresses great enough to reverse the conclusions 
based upon static loads. For this purpose electric*télemetor 
of the type described in Technologic Payer 24%, were used, 
and observations of stresses in the Mea ataetenont of beams 
and girders were made during the entire vrogress of a recent 
foot ball game whem the stadium was loaded to full capacity. 
The results have not been fully studied but it is clear that 
stresses due to all causes were vary lov. 1e@ indication is 
that the static live load stress in the steel did not exceed 
one thousand pounds per square inch and that the stress due 
to impact or moving load of eny kind did not exceed three 
hundred pounds per square inch. The instrument apparently 
behaved\well and no reason is ‘mown for doubting the indica- 
tions from the tests. These results will probably prove an 
important contribution to available information regarding be- 
havior/of such a structure under loads causing impact. Cau- 
tion is needed, however, in applying such results in other 


bis te 
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cases. A structuro having less weight or a different period 
of vibration might show a greater stress. 


A number of requests are received at the Bureau from 
time to time for information on the question of the deteriora- 
tion oF sheet lead when in contact aren portland cement mortar 
and concrete. some two yoars ogo this question came up in 
connection with lead sheathing on power cables and in coopera 
tion with an electrica poier red & few exposure tests were 
made on specimens of lead sheathed cables, 

Six peices of crble about. one 200 wy long and with one end 
soldered were imbedded to a depth of meen inches in @ Starr 
portland cement mortar made of one part cement and two parts 
sond. The mortar coating was 3/4 inch thick and /the: soldered 
ends were placed in the mortar. Three specimens were coated 
with plain mortar and three were set in mortar containing 2 
per cent of pulverized sodium silicate (per cent by weight of 
cement). One of each type of specimen was stored under three 
conditions of storage, as follows: air of the laboratory, the 
specimen being wetted occasionally: immers sion in water to with= 

OL 


in ones inch oz the top, of the eoeta in: and moist air of a damp 


closet. 
After two years and three months exposure to these con+ 
ditions the mortar coating was removed the lead sheathing 


storage were practically 
very slight yellowish 


The specimens under ary 


examined. 
unarfected with the exception of a 


tinge on the surface of the lead. The specimens stored in 
water showed only a trace of oxide near the top line but were 
free from this over most of the surface. There was apparently 
some Olectrolytic action near the soldered end where: the lead 

3 surtace paven or pictec,. The specimen 


was bright and sligi came 

encased in ti Nae 
the sodium si 
the damp clos 


7} “ 4 


ightlh y more attack than 
tyo specimens | in 

aes a hard but 

thin coating of yellow oxide, the) pladr 

specimen slightly heavier a on re sod iim silicate 

specimen esnecially near the top and bottom. Signs of pitting 

were apparent only in'one aren on the plain specimen. 

Thes © limited tests shot that corrosion of lead occured 
in contact with thé mortar and that the addition of the sodium 
silicate to the mortar did not make o marked ditfercnceoe in re- 
sultse . 

In view of the wide use of sheet lend in shover bath in- 
stallation and from the above test results the Bureau mokes 
the following suggestions in order to obtain satisfactory in- 
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stallations; That not lighter than dix pound lead be used 

and that the sides be turned up at least two inches above the 
floor level. The corners should be turned wo and not soldered, 
The concrete base wpon which the lead pan is laid should have © 
@ smooth finish and be given a coating of bituminous paint 
before the pan is set. The top of the pan should have a sim 
ilar coat before the topping is laid. The topping used above 
the panshould be a 13:3 cement sand mortar and during the lay- 
ing of this care should be taken to protect the weep holes in 
the trap by some means as placing a layer of grevel about 3/8 
inch size around the trap for a considerable area. 


Apparatus has been constructed and plans outlined for the 
study of the surface changes produced on metals by ultra~violet 
light acting in various gases, which it is hoped will give data 
of interest on surface films and the mechanism of corrosion. 

Previous mention of this phenomenon will be found in 
Ttem 9 of T.N.B. No. 86. 


An Italien tetallurgist has reported an anomaly in the 
thermal expansion of iron and low carbon steels around 370°C 
when sufficiently accurate expansion measurements are made. 
Some specimens studied at the Bureau some time ago indicated 
a thermal change below 500°C but later repitition of the ther-~ 
mal study failed to show ite It is possible that these ef- 
fects may be due to hydrogen, and work is under way to study 
the expansion by direct length measurements and by the inter~ 
ferometer method of specimens heated in hydrogen and cooled 
in it. Further extension of the work will be made bf the re- 
sults warrant. 


A report was recently made by W. Z. Jominy of the Unive 
ersity of Michigan on a comparison of some of the properties 
of charcoal and coke gray cast irons. His report shows that 
the average values for Brinell hardness, transverse strength, 
tensile strength and deflection for n considerable number of 
heats of charcoal irons are appreciably higher than for a 
similar number of coke irons of closely comparable chemical 
composition. Such differences did not disapvenr on a remelt- 
ing of the cast irons. Some years ago JH, Johnson, Jre 
stated that similar differences in strength of cast irons 
were due to differences in the oxygen content of the métal. 
The Bureau has been supplied with samples of most of the irons 
listed by Mr. Jominy and will mnke analyses for oxygen by the 
vacuum fusion method in the attempt to throw some light on 
the supposed influence of oxygen in such material. 
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Check analyses made by this method on solid samples of 
a metal often do not agree. as closely as is to be desired. 
In order to determine whether these variations were due to 
inability of the mathod to give sufficiently accurate re- 
sults or were due to non-uniformity in the eke semples 
which cannot be eliminated (when using solid samples) by 
mixing of the sample as in usual chemical fee deter- 
minations were made on samples of thoroughly mixed chips of 
some of the Bureau's stancard samples. Duplicate analyses 
in all of these cases gave very satisfactory cnecks, in- 
dicating that variations in duplicate analyses on solid 
Aen 


samples probably indicate real variations in the gas content 
of different portions of the given metal. 


quenching experiments were conducted during the past 
month with solutions of widely difierent physical properties 
in order to deveop, if possible, those factom of greatest im- 
portance contributing to high "hardening pover", No general 
conclusions can be drawn until further experiments and compi- 
lation of data have been made. 

t is interesting to note that the addition of as little 
as 0.008% by weight of sodium oleate to water at 20°C reduced 
the cooling velocity at 720°C from 150 to about 35°C per 
second; likewise 0.06% by weight of "White Dove" soap caused 
adecrease from 150 to about 3500 ner second. The first men» 
tioned solution is extremely unstable and "broke down" when 
used for the second time. 

Bthyl alcohol (95%) was found to have the lowest "harden- 
ing power" of any liquid so far tested, 

Experiments with sodium chloride brines at 20°C indicate 
a material decrease in hardening power as the concentration 
of salt in the water is increased above about 20 per cent. 

Equipment for experimental study of pressure quenching 
has been designed and parts ordered. 


A preliminary study of the development of bond strength 
of molding sand by milling has been made. In some cases the 
bond strength was greatly increased without appreciably af- 
fecting the permeability. This is in agreement with recent 
tests by Hansen of the General Electric Co. A study of 
various methods of determining the clay substance of mélding 
sand has been carried out, and will be extended to other poss 
sible methods. 
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A paper onthe analysis of phosphate rock, by G.E.F. 
Lundell and J,I. Hoffman was published in the Journal of 
the Association of Official Agricuitural Chemists, Vol. 8, 
pace 184,  Anvebsiracs of this article is as follows: 

Mcthods for the determination of moisture, phosphoric 
acid, "soluble iron and alumina", and calcium are given, 
together witn results obtained in the analysis of the Bureau 
of Standards standard sample of phosphate rock by the use of 
these and other methods, 

The use of boric acid is desirable in preparing solv- 
tions for the analysis of phosphate rock, for this lessens ° 
the interference of this. acid in determinations of phosphorus. 

Results obtained by solution of the ammonium—phosphomolyb-— 
date precipisate with magnesia mixture can not be correct ex 
cept through compensating errors, for the precipitate always 
contains molybdenum and is rarely of ideal composition. If 
magnesia mixture is added too slowly to neutral or ammoniacal 
solutions of phosphate, the results are usually low. For 
accurate analyses, solution‘of the magnesium ammonium phos 
phate precipitate is recommended, followed by the addition of 
e- 3 cc of magnesia mixture and reprecipitation by ammoniae 

In the alkalimetric method for phosphorus, the solution 
should not be heated after the addition of the molybdate re~ 
agent. The 23 : 1 ratio can not be used in calculating the 
phosphorus titre of the sodium hydroxide solution unless the 
method is carefully worked out and, folloved to the letter. 

It iSsenot difficult:to set comcordant results for 
"soluble iron", The determination of "soluble alumina", on 
the other hand, requires rigid attention to a definéd: method 
of solution and careful analysis if comparnble results are to 
be obtained, 


Most of the reports on the analysis of Sample No. 65, 
Acid Electric Steel, and Sample No. 66, Spiegeleisen, have 
been received, and these samples have been issued during 
the past month with provisional certificates, The machin- 
ing of the renewal for Cast Iron No, 5d hns been started, and 
it is hoped that this much needed standard can be analyzed 
and put in stock by January l,. 


In connection with the testing of imported molasses in 
the laboratories of the U.S. Customs Service, it has been 
the practice to have each port submit one sample per month 
to the Bureau of Standards for test, together vith the re~ 
sults obtained by their laboratory. Satisfactory agreement 
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has beon obtained on these snmples, but in view of the im 
portance of the tests on this product it was decided to sub- 
mit from time to time samples to ail the laboratories of the 
service for test. It is thought that by such a procedure a 
ae check will be maintained on the accuracy of the work 
at the different ports. At the same time it will be possible 
to vary the semples submitted so that the chemists of the 
Customs Service will get experience in the analysis of all 
the difforent grades of commercial molasses. <A composite 
mixture of blackstrap molasses was prepared at the Bureau 
and samplos submitted to the different laborabories The 
results will be forwarded to the Bureau, where they aan be 
comparod with the results obtained in the Bureau's laborato-= 
ries 


The use of aluminum paints on iron and steel structures 


is discussed in an article in, the sia snags 3 number of Chem 
ical andiMetollurgical Bigineering, by P.H. Walker and/E.f. 
Hickson of the Bureau of St bands. The more important 


poinweycoversc: in this’ paper are as follows; 

The durability of Aaah paints on iron and steel wa 
determined, and suitable mixine formulas for such paints 
were worced out. Photographs of the painted panels are shom. 
Raw and boiled linseed oils are not good vehicles for aluminun, 
especially on vertical surfaces. Two to 25 pounds of aluminum 
powder to 1 gallon of either long oil water-resisting spar 
varnish, 2/3 spar varnish and 1/3 boiled linseed oil, or 
heavy bodied linseed oil with thinner and drier are Po commanded 
as curable aluminum paints for outdoor exposure. Aluminum | 
paints containing spar varnish (free of lend) are resistant 
to sulphide fumes. The "leafing" proverties of aluminug paints 
are shown by photographs. 


The following is a brief abstract of a paper on the re~ 

stance of Dees to sulphide fumes published by P.H.Wolker 

and E.F.Hickson of this Burcau in Industrial and, Engineerin 
Chemistry, Vol. 16, nage 1l4¢. 

Ammonium Eaioniae is more detrimental to the color of 
paints than hydrogen sulphide, owing to the action of both 
the hydrogen sulphide and ammonia fumes. 

For the interior painting of chomical laboratories and 
other places subjected to sulphide fumes, flat lithopono wall 
paints of the type specified in.U. S. Government Specification 
No. 2l are recommended, If eats is desired as the color, the 
paint should be free from lead. The use of a cobalt drier is 
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recommended, For gloss finishes a lithopone paint of the 
type specified in U.S. Govermnent Syecificstion No. 67 is 
recormendeds the same provisions for the absence of lead in 
the paint, 6ither in white or tints, hold true. Ammonia 
fumes, however, will be more detrimental to the color of 
these gloss finishes than to the flat finishes. 

For exterior painting around places subjected to sul- 
phide fumes, the use of a titanium pigment~zinc oxide paint 
free from lead is recommended. 


A conference of electroplaters was hedl at the Bureau of 
Standards on November 14 and 15, ‘the papers presented covered 


the progress which has been made in the Bureau's laboratories 


in connection with electroplating research as well as the ex- 
perience of those engaged in the commercial aoplication of the 
subject. Valuable suggestions were made as to the lines along 


‘which future research can most profitably be directed. 


Mr. ©, T. Thomas of tho Bureau's staff presented a paper 
covering the protective value of nickel deposits. This was 
illustrated by exhibits of specimens which had been plated 
with nickel and then subjected to various corrosive agencies. 
in the present state of the art, it was brought out, the pro- 
tection afforded by nickel plating is far from, complete, and 
it does not seem likely that any single discovery will solve 
the problem once forall. It will be a matter of slow im 
provement in plating methods as the result of increasing 
scientific knowledge of the process of electroplating and of 
the numerous variable that affect it. 

Mr. MooR. Thomas; “also'of the Bureau's statz described 
the studies now in progress in connection with the nickel 
plating of zinc and die castings. This is an important 
matter because of the increasing use of die castings for 
automobile trimmings and other nickel. plated objects which 
were formerly made of brass. Ths metals used for making 
such parts are largely alloys contnining zinc, and are cast 
in steel molds which can be used over and over. 

Other researches in progress at the Burenu were dis— 
cussed, including studies of nickel anodes,«the effect of 
impurities in nickel salts, measurements or the hydrogen 
lon concentration, end the throwing power of nickel-plating 
solutions. The idenl solution would be one that would give 
an even deposit all over, and this is still far from, being 
attained. It is now possible, however, to make a solution 
which will give much better distribution of nickel than could 
be obtained a few years ago. 
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Aporopriate subjects for future research at the Bureau 
and elsewhere were discussed; these including methods of 
plating various metals, methods of nnalysis, and instruments 
for measuring the propertics or solutions and of deposits. 
The best means to secure effective cooperation between the 
Bureau of Stondards, the American Electroplaters! Society, 
the American Electrochemical Society, and other technical 
orgonizations was also considered, as well as proposed spec 
ificnations for nickel and silver plating, and the technical 
education of electroplaters by means of classes at the fac~ 
tories and through college courses in clectrodeposition. 

About 45 delegates attended the conference, which was 
followed by an inspection trin through the Bureau's labor 


atories, 
A Balanced In an article entitled "Measurements at Radio Frequency," 
Meensiormer Meth- by Dr. A. Hund of the Bureau of Standurds in the November 8, 
iM of Measure- 1924 issue. of the Electrical World, there is given a method 
lent at Radio for the repid determination of effective resistance and, in~ 
quencies ductance or, colls or straight conductors, The measurement 


involves a balance between the test sample ond a variable con- 
denser in sories with a variable resistor, the adjustment 
being secured by means of a balanced transformer. The method , 
covers the range of frequencies used in radio work and has the 
advantage that the test sample is in the circuit at the same 
time as the standerds and that the indicating instruments 

are inserted in portions of the system where they have-no ef 
fect on the measurements, The mothod is independent of the 
impressed electromotive force, The usefulness of the method 
is shown by actual measurements which sarecompered with re= 
sults obtained by other methods, Practicrl hints as to 
shielding and essential deteils are given at the end of the 


PAPEr. 
Standard The following schedule will be used in sending out 
mai0 Frequency standard frequency signals from the Bureau of Standerds 
ransmissions (WV) and Stanford University (6XBM) during December, Jan~ 


uary, and February. 


(292) 


NB NO. 924) pei Les 
sechedule of Frequencies in Kilocycles. 


(Aporoximnte wave lengths in meters in parentheses). 


ne ae ee ae 


Time* Deg Ly Paring Orr) Nie) Bits oO PS Dg ot Feb. <0 
10:00 to 10:08 p.r. 550 2000 1500 BOO 125 
a (545 (150) (200) (100) ’ (2200) 
mete to 10:20 p.m. 650 2200 1650 3300 133 
4 (461) (126) (182 ( 91) (2254) 
70:24 to 10:32 p.m. 750 2500 1800 3600 143 
7 (400) (V0) (167) ( 83) (2097) . 
90:36 to 10:44 p.m, 833 3060 2000 4000 155 
' (360) (100) (150) Oss!) (1934) 
10:48 to 10:56 p.m, 1000 3500 2200 4400 166.5 
4 (300 ( 86) (136) ( 68) (1800) 
#1200 to 11:03 p.m. 1200 4200 2450** 43900 205 
4 (250) en eahy (132 (eae) (1463) 
misi2 to 11:20 p.m 1350 5100 2700** 5400 260 
q (222) ( 59) Cian) (85) (1153) 
Meect to 11:32 pom. 1500 6000 ZOOO** 6000 315 
4 ‘ (200) (250) (100) (50) ( 952) 


*Bastern standard time for WV, Washington, D.C. Pacific 
standard time for 6XBM, Stanford University, California. 


*kThe schedules marked with this sign are tentative for station 
6X™M, Stanford University; later omnovacenent will be made 
if there is any change. 


eo Standard The following stations have been found furing the past 
Frequency Sta- month to maintain their transmissions so nearly on the assigned 
tions frequency that they can be used as frequency standards: 
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Assign—- Period No. Aver- Greatest 
ed covered of age deviation 
frequene:> ‘by times devi- from 
cy meas- meas- ation assigned 
(kilo- ure- ured. from frecuency 
cycles) ments assign- since 
Owner Location (months ) ed Oct.20, 
fre- 1924. 
quen— 
Ch Y 
' Per cent Per cent 
$$ United States Annapolis,Md. 17.50 oS 110 O.2 9.5 
Navy 
& Radio Corp.of Tuckerton,No.1, 18.86 14S, Lug 22 28 
America Nid. 
fF Radio Corg.of New Brunswick, £2.04 14 LOL oa Ae 
_ America N.dJ. 
$9 Radio Corp.of Marion,Mass.. 25.80 oo 94 Pye ee 
_ America 
MJ Detroit News Detroit,Mich. 580 15 46 ray ne 
AP Chesaveake & Washington,D.c. 640 14 66 a we 
_ Potomac Tel. 
Co. 
Radio Corp.of Washington,D.C. 640 ie 44, wk ee 
America 
SB Atlanta Jour—- Atlanta,Ga. 700 14 2 ye oe) 
nal 
MeGeneral Hléc, Schenectady, 790 17 99 ee ata. 
CO6 N.Y. 
Westinghouse Springfield, , 890 fe Ly au ou 
Elec. & Mfg. Masse e 
CO. 
4 Bast Pittsburgh,920 14 126 ot on 
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PUBLICATIONS OF THE BURNAU OF STANDARD RELEASED DURING NOVEMBER 
| Technologic Papers 


Tangent modulus and the strength of steel columns in tests, ; 
0. BH. Basquin 20¢ 


Miscellaneous Papers 


Annual Report of Director of the Bureau of Standards for fiscal 
year ended June 30, 1924, 


Sirmolified Practice Recommendations 
Lumber | 15¢ 
Forged tools o¢ 


These publications can be obtained from the Superintendent of Docu 
Government Printing Office, Washington, D. C., at the prices given 
Resvectfully, 
‘George K, Burgess, 


Director. 
EGB 
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